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Disclaimer

 The contents of this material reflect the views of the
author and do not necessarily reflect the views of any
specific plans or FAA program. The content is
intended to foster discussion, dialogue, and sharing
of innovative solutions to support more safe and
efficient airline operations.

 The workshop developers at NASA want to emphasize
exchanging information rather than promoting
products.
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Discussion Assumptions

= Operations Perspective / Uncertainty / Imperfect
Information / CDM

= NAS ATM is a Complex Adaptive System (CAS)

= System-of-Systems Approach Needed to Scale

From Current State to Range of Possible Futures
That Meet Needs of ATS

= So0S Levels of Abstraction Must be Accounted For
in Solutions
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Discussion Assumptions

Scalability, Complexities, Known, Unknown, Unknowable
= SATS (NASA Small Aircraft Transportation System)
= VL0LJs (Very Light Jets)
= New Airline Entrants (i.e. Independence Air)
» Designing DST’s For an Uncertain Future (i.e. TBFM)

= AOC Integration (Automation, Procedures, Humans) Increases
Likelihood of Successful ANSP Delivery of Desired Services

= PBN Implementation and Benefits is/are a Challenging Priority

= Consideration of Big Data and Supercomputing Solutions
Threaded Into Operations Service Delivery and Corporate Culture
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Discussion Assumptions

« Going Beyond Business as Usual.

Business as usual in the form of continued
evolutionary improvements to existing technologies,
aircraft, air traffic control systems, and operational
concepts, is unlikely to meet the needs of air
transportation that will emerge over the next 25 to 50
years.

Securing The Future of U.S. Air Transportation: A System in Peril
(Committee on Aeronautics Research and Technology for Vision 2050; National Research
Council 2003)
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Airline Operat
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E United 1642

(Track inbound flight)
UAL1642 - "United"” (2l flights) united.com

Washington Dulles Intl (KIAD) San Francisco Intl (KSFO)
Gate C2 Terminal 3, Gate 64

10:37AM EDT
Scheduled: 09:40AM EDT
7-day average: 10:15AM EDT

12:47PM PDT
Scheduled: 12:13PM PDT
7-day average: 12:21PM PDT

Other fligh

Duration: 5 hours 10 minutes
Monday, August 1, 2016

Status En Route 0 2,088 smto go
AN[(dr- i@ Boeing 737-900 (twin-jet) (729 — photos)
Speed 470 kits (planned: 460 kis) (araph)
LUGTLERS 30,000 feet (planned: 30,000 feet) (araph)
B/l ls-| Direct 2415sm Planned: 2,616 sm
Fare Average: $328.91 (airline insight)

Cabin First: Breakfast/ Economy: Food for sale

Amenities - Seat Map - Standby List - Upgrade List
CLTCH1 MAULS Q40 ALEAN AMOJO HESIG MEM J868 GEEYY J86 LIT
JB PNH RSK J58 OAL INYOE DYAMD2 (Decode)

Route

San Francisco Intl (KSFO) is currently experiencing inbound flights
delayed at their origin an average of 1 hours 2 minutes due to low
clouds.




Airline Operations / ANSP Service Delivery
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ANSP Service Delivery
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ANSP Service Delivery

S Traffic Situation Display

Display Maps Flights Alerts Weather

Reroute Tools
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Airline Operations / ANSP Service Delivery
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Airline Operations / ANSP Service Delivery
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Airline Operations / ANSP Service Delivery
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Airline Operations / ANSP Service Delivery

10'%1 NY/PHL departures delayed Of NAS ground stops NAS: 12 min

more than 1 hour and ground delays occur _NY airports have pyyp. 97 min
higher delays than

i in NY g
5% /Of U.S. flights delayed i the NAS average LGA: 21 min
|

more than 1 hour “K 20 min :
| PHL: 17 min

Of U.S. flights directl?\ [

affected by delays in
NY/PHL NY airspace is heavily used

19% - 20% of anl flight plans

NY/PHL 0
t
590/ Highta depart Of all NAS delays 10% nas passenger enplanements

on time occur in NY/PHL 18% u.s. international operations
)/ U.S.flights
) depart on time Airspace constraints cause ;
more delays in NY than in all 86%.Ny'- -
other Terminal Radar :

Approach Controls o Other
(TRACONSs) combined 14 A] metroplexes
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Administration
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Airline Operations/ ANSP Service Delivery

Fiights:
CIWS PRECIP: 183
Lightning: 163
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http://www.aviationweather.gov/ccfp/

Airline Operations / ANSP Service Delivery
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Airline Operations / ANSP Service Delivery
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Airline Operations / ANSP Service Delivery
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Airline Operations / ANSP Service Delivery
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Airline Operations /| ANSP Service Delivery
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Airline Operations / ANSP Service Delivery
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Airline Operations / ANSP Service Delivery
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Organizational Process Strategy

Path to Predictable Outcomes for NAS Users

User Input and Self-Determination FAA Arbitration Principles for Action

A 4

Leveraging Big Data & Logistic Service Analytics

Strategic Pre-planning of Options Post-Ops Learning

A 4

Dedicated Roles and Practiced Techniques

Living in the Future — Cross-NAS

Gaming Culture Performance Managers ~ 1echnique developers
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Organizational Process Strategy

Leading Leadin Leading Near Real Laggin Lagging

Months Day(s? Hours Time Day(s? Months

Adjust Forecast Set Control Diagnose Plan/Review
Techniques Outcomes Objectives Actions Causes Changes

Anticipate Objectives Coordinate i Monitor to
Operation decisions by flight Adjust
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Organizational Process Strategy

Leading Leadin Leading Near Real Laggin Lagging

Months Day(s? Hours Time Day(s? Months
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Fleet mix Weather NTML

actions Block Time Block Time
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Questions?

NASA Airline Operations Workshop
August 2-4, 2016




